Abstract-Currently in Indonesia, start-up business is growing fastly due to goverment policy that promote the rise of the new entrepreneurs. KISSE (Cookies Sehat) is among many start-up business in Indonesia, which is in Bandung, that focus in culinary particularly in healthy cookies. As a start-up business, they are still facing some problems and challenges to grow their business, such as inventory system and production scheduling problem. Therefore, we conduct the reseach to develop the solution to the inventory problems faced by KISSE Company. The objective of this research is to implement material requirement planning (MRP) in KISSE Company in order to solved their inventory problems and production scheduling. Material requirement planning is a methods that are used to control inventory and production planning especially to schedule and decide how much raw material is needed in producing goods. To do this research, we collect primary data by observing the production division at KISSE Company. From those data, then we forecast independent demand, create the bill of material, and develop the master production scheduling. The result of this research is the formulation of MRP system for startup business that would make their inventory system and production scheduling more effective and efficient.
I. INTRODUCTION
According to data from www.bps.go.id regarding the number of companies in the micro and small enterprises in Indonesia from 2014-2015, there is an increase in the number of micro enterprises in Indonesia from 3,220,563 companies into 3,385,851 companies. Particularly in the culinary sector, especially food and beverages, there is an increase in the number of micro and small enterprises (2014) (2015) , from 1,125,425 companies into 1,473,205 companies for microenterprises and from 73.066 into 93.814 companies for small enterprises [1] . Based on these data, it can be seen that MSMEs in Indonesia have a fairly rapid growth. In addition, the growth of MSMEs have also had a positive meaning to economic growth in Indonesia.
Micro-businesses in the food and beverage industry become highly essential to discuss because of its growth that had reached of more than 300,000 business units in a year. It means that there are more than 300,000 new business unit are developed in Indonesia. The startup business will be the hope of Indonesia to increase the welfare of the people and also reduce unemployment. For that, in its development, these micro businesses should be assisted, not only in terms of capital but also management so that there will be no competency gap in business.
In addition to marketing and sales distribution, one that is no less important in supporting a business is operation/production. Operation/production has an important role for the creation of a quality product in an effort to meet consumer demand. However, startup business in the food and beverage industry has constraints in managing the operation. This is because the startup business has still little experience in running a business, especially in managing inventory and production schedules as demand is not yet stable.
The availability of stock in inventory has a positive or negative impact in business. In terms of positives, the availability of stocks will make a company to be able to meet consumer demand directly or avoid stock out. It also will indirectly affect consumer loyalty to the products of the companies. While the negative one is that the holding costs will burden the company. Therefore, a good ability to manage and to schedule inventory is needed in order to produce a decent production activity to meet customer demand. One method that is often used to overcome this problem is the material requirements planning (MRP), which is a method commonly used to translate the master production schedule of end product in analyzing raw materials needed and determine when the raw materials must be available [2] .
One of start-up business in Bandung which focus on the culinary field is KISSE (Cookies Sehat) that producing healthy cookies. A great goal of KISSE (Cookies Sehat) is to become an alternative product for people who care about their health and weight. To achieve the great goal, the management team specify strategy such as the raw material used in the production must comply high quality. In addition, they also want to achieve high profits not only by increasing sales significantly but also by having wide distribution channels throughout Indonesian market.
II. LITERATURE REVIEW

A. Start Up Business
Start up business is a business activity that started with an aim to solve technical problems in the communities and can be associated with finding new things that can be utilized by the community [3] . Start up a business is often associated with technology, but basically a start-up business is a new venture that is run by the stages of start designing ideas, concepts, management, products and also strategy.
Start-up businesses must pass three phases, the phase of pre-start-up, start-up and growth [4] . It is because, each startup has a different time depending on the achievement of what the work done. In the pre-start-up phase, ideation and concepting is the key in establishing start-up businesses. The founders will be confronted with the purpose of creating the business, to whom the business is aimed and also what distinguishes those businesses with other businesses. Once it is created, the founders of start-ups will be faced with a commitment, which is the beginning of the start-up phase. In this commitment, the founders will start executing its business. In the start-up phase there is validation, validation is the stage where the products begin to enter the market, and do the market test to find out market response to products launched. After that, business start-ups will experience scaling, which is the stage where the product has to have a clear target market and have been accepted by the market. At this stage, there are start-up businesses that grow in quick time, and those that grow in a slow time. Next business startup will enter the phase of growth. This phase is the culmination point, the business will became establish and achieve growth and great success.
B. Forecasting Demand
One way that is done in demand management is to conduct forecasting demand. Forecasting demand is a method to measure the amount of which will be produced to be sold to the market [5] . This is done to avoid a mismatch between demand and supply. Qualitative, time series analysis, causal relationship and simulation are four basic types of forecasting [6] . Qualitative forecasting is a technique that is done by combining the experience and judgment or assessment of personal [7] . Time series analysis is a forecasting technique that is done by using past data for predicting demand in the future, and past data in question consist of trend, seasonal, and cyclical [6] . Causal relationship is a forecasting technique that is performed by using a linear regression technique, which considers that the demand can be affected by several factors in the environment [6] . Meanwhile, simulations are forecasting technique that is done by running some kind of supposition about the conditions of which will be in the forecast [6] .
C. Inventory
Inventory is the stock of goods related to business, but every type of business has different types of inventory. For example, the inventory required by manufacturing companies will be different from the inventory required by supermarkets. The core of the inventory function is that there is no big gap between customer demand with available stock, in addition to avoiding stocks are not available because things are unpredictable as the weather and human error [8] .
Inventory management or commonly referred to as inventory control has a purpose, which are customer satisfaction towards the availability of goods at the time of purchase and also minimize excessive inventory costs due to unstructured inventory [8] .
Inventory counting system is a system that is used in the calculation of inventory within a company. There are two types of inventory counting system, which are the periodic system and the perpetual system. Periodic inventory system is a system that is counted in the calculation of any given period, be it weekly or monthly period. Meanwhile, the inventory perpetual inventory calculations are carried out continuously to maintain the change of trail inventory in each of the activities [8] .
D. Scheduling
Scheduling is an application used to decide the production planning activities undertaken from day to day and from time to time [5] . By using the scheduling method, then the existing production activities in the company will be more composed and structured. So this will affect the level of effectiveness and efficiency in the company. There are three types of scheduling, the scheduling for repetitive system, scheduling for batch system, and scheduling for jobbing system. Scheduling for repetitive system is a system used to prioritize workflow from one production line. The system is Advances in Economics, Business and Management Research, volume 15 applicable for standard products and large quantities or mass production, it is because this system produces repetitive and mostly used for the kind of orders that make to stock [5] . The scheduling for batch system is a system used to prioritize work in a group. The system is applied to a product that has a combination of products that have a variety of products and must be produced in considerable amounts, so the system is used for the kind of orders that assembly to order [5] . While scheduling for jobbing system is a system that used to adjust to some job in the production process. The system is applied to a product that has a number of production but with a slightly different variations in each product, so that the system is used for the kind of orders that make to order [8] .
E. Material Requirements Planning
Material requirements planning system is created as an alternative inventory control in answering any materials needed, how much its needed, and when the material will be used. So, it will result in the formulation of reservations and schedules for each activity production [8] . There are several advantages of using MRP, such as the company will have a faster response to the market, a better system of inventory planning and scheduling, and also have efficient stock without having to disappoint customers because the product is not available [2] .
There are three important parts of MRP which are MRP inputs, MRP processing, and MRP outputs.
Parts included in MRP inputs are master production scheduling (MPS), the bill of materials (BOM), and also inventory records. Master production scheduling is a calculation capacity of the company to the customer demands in terms of time, such as quantity and time buckets. Bill of material is the quantity and structure of the material component to become a single product [8] . Meanwhile, inventory records record the availability and the settings of each material required in production.
Master production scheduling analyze the quantity of product to be produced in accordance with the number of how many inventory and when the inventory needed [5] . The quantity in question is the customer orders, forecasts, and also the order of the warehouse for seasonal inventory and external demand. Bill of material is a hierarchical form of assemblies, sub-assemblies of parts, and raw materials. Furthermore, inventory records or invetory status file are records that detail the existing items, such as suppliers, lead time, and lot size. The accuracy of this listing is important because if not, then the quantity and delivery time will not be in accordance with existing expectations.
Parts included in the MRP Processing called MRP calculating or MRP computer programs. MRP computer programs is a formula of calculation in analyzing the results with this method [8] . There are some parts of the MRP processing, ie gross requirement, scheduled receipts, projected on hand, and net requirements.
While included in the MRP outputs are reports of primary and secondary records. Reports are part of the primary changes, order release, and planned-order schedules. And for the records is part of a secondary control performance reports, planning reports, and exception reports [8] .
III. METHODOLOGY
A. Collecting Data
In collecting the data, the methods used is the observational methods to start-up businesses, in this study we aimed KISSE Company. Observation is a method of data collection which is done by a systematic observation of the object under study, then we record everything found throughout the process [9] . There are several forms of observation, including participant observation and nonparticipant observation.
Participant observation is a form of observation by participating or taking part in activities conducted by the target object [9] . While the non-participant observation is a form of observations made by observing the behavior of a target object without directly involved [10] . In this study, we use the observation participant method in KISSE Company, with this observation, researchers will be directly involved in the activities at the company's operation. In addition, this study requires data from the internal KISSE Company, such as sales data and bill of materials.
Observation guidelines have a purpose as a reference during the data collection process. These guidelines include indicators that have to be done and the information that must be obtained in doing participant observation. The scope of the observation participant method is limited in the operation division that directly related to the production process of the cookies. As for the indicators to be done and the information that must be obtained in these observations is as follows.
o Business processes in the operation of the activities from preparation to packaging. This is achieved by means of participating in the activities of production companies. o Root-cause analysis of KISSE Company. This is achieved by observing the existing gap in the business processes of the company and also through production activities that have been carried out.
B. Analyzing Data
After data collection is done, the next is processing the data that has been obtained and perform data analysis. Before the data were analyzed, the data will be filtered to suit the purpose of this study and to avoid unnecessary data. In this study, the method used material requirements planning (MRP) in solving inventory and scheduling problems. MRP method has several steps that must be done before getting the proper formulation to solve the problem. The stages that must be done is independent demand forecast, bill of materials, and master production scheduling.
Forcasting performed in this study using historical data of sales of company start-ups, then do analysis with Minitab software, and apply some methods such as time series and moving average. The forecasting results are compared with
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each other, then the selected method of quadratic trend models, which is a method that has the smallest error. Meanwhile, Bill of material is a raw material that is used by a product. In this study, the raw materials are applied to the bill of material, the raw material per batch. Which is included in the bill of materials is the product structure and quantity of material required. With the bill of material, it will be able to count the number of raw materials needed in every production.
After independent demand forecast and the bill of materials, then made master production scheduling is a production schedule that will be done in a period. Which include master production scheduling is a time phase product structure or time buckets, master production scheduling can be formulated in the form of Microsoft Excel.
IV. DATA ANALYSIS
A. Description of Data Statistics
Forecast The Independent Demand
Forecasting analysis is performed using quadratic trend models. This analysis uses actual sales of KISSE (Cookies Sehat) for six months i. From the results it can be seen that the total sales achieved by the company continues to increase. With total sales in the month of November 2015 is 53 packs, in December 2015 is 95 packs, in January 2016 is 107 packs, in February 2016 is 113 packs, in March 2016 is 120 packs, and in April 2016 is 164 packs. Then, we forecasted the independent demand for next 12 months, and the results by using quadratic trend analysis is shown as follows.
Figure 2 Quadratic Trend Model
From the results of the forecast, it can be seen that the trend of demand is likely to increase. The results of this forecasting sequentially from seventh period to eighteenth period are 171, 187, 204, 220, 235, 251, 266, 280, 295, 308, 322, and 335 packs. The forecast results became aggregate planning of KISSE company during the next year.
As already known, cookies product is one product that has the possibility of seasonal sales such as Eid and Christmas. However, we did not use the seasonal sales technique because the actual data that is owned so far by the company are only 6 months. Moreover, these cookies product has economical packaging for one meal, so it can be consumed as a daily snack.
Product Structure
The next is to form hierarchical structure to prepare material required in making the product. The product structure of KISSE (Cookies Sehat) are as follows. In the product structure, it can be seen that in production process, the company has a component level from level 0 to level 3. At level 0, there are cookies that have been finished and packing. At level 1, there is the main component such as dough, filling, and packaging. At level 2, there is a component of the filling and packaging. Meanwhile, at level 3 are the basic components of these cookies.
Bill of Material
After creating the product structure, the next step is preparing the bill of materials based on the quantity to be produced and the raw material needed. The bill of materials in question are as follows. 
Time Phase Product Structure Then, to determine the lead time of each process, we made time phase product structure. By the time phase product structure, we can see how long it takes to produce the product. The time phase product structure is as follows.
Figure 4 Time Phase Product Structure
We made a production timeline that have full schedule of activities at the end of the week. This is because KISSE company has a production time at weekend. Therefore, what is needed is to utilize the limited production time effectively and efficiently, as well as having a better raw material inventory system.
B. Description of Data Statistics
Master Production Schedule
After forecasting the independent demand, then we prepare a master production structure (MPS). In doing this, we adapt the production, from per pack in to per batch. The master production structure (MPS) that has been adjusted as follows. 
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We adjust the demand from per packs into per batch for the production process, because the dough had a dose to produce one batch of the product as much as 16 packs. In addition, we also do the rounding up to master production scheduling in to per batch, because in reality, we must do the production per one batch, not in a decimal calculation.
Lot Sizing
Lot sizing techniques is one of the techniques used to determine how much the amount of material must be ordered, which will minimize the amount of components order and the total cost of inventory. The type of raw materials used in the production process is divided into two types, perishable and non-perishable material. So for perishable component, the lot sizing used was lot for lot (LFL), whereas for the nonperishable component, we make comparisons between lot for lot (LFL) method with economic order quantity (EOQ) method to get the most efficient of lot sizing.
Lot For Lot (LFL) Lot for lot (LFL) which is a method to minimize the inventory in accordance with the idea of producing the required amount, that the amount of inventory kept to a minimum even generate the absence of inventory. The calculation of lot for lot (LFL) method for perishable component and non-perishable components are as follows. From these results, it was found that by using the LFL method, the company would have zero rupiah holding cost for the purchase made in accordance with the needs. Meanwhile, the company will have more expensive set up cost. Thus, the total cost will be spent by the company when using this method is Rp1.536.000 for non-perishable component and Rp288.000 for perishable component.
Economic Order Quantity (EOQ)
EOQ (Economic Order Quantity) is the method which be employed to minimize the total inventory cost by finding the point of balance between the holding cost and set up cost. First, we seek a formula of EOQ method as follows below. From these results, it can be seen that the holding cost's column at this calculation has different total holding cost, it is because net requirement per batch is rounding up, there after the ending inventory is also adapting it. And then, it was found with the EOQ method, the company will have an expensive holding cost, which increased their inventory cost. Meanwhile, the company will have quite efficient set up cost because the cost of transportation is only issued at the time the order is made. Thus, the total cost will be spent by the company when using this method is Rp2.730.118 for non-perishable component.
The analysis result for the non-perishable component, for both of two methods, is explained as follow. It can be seen that the LFL method have total cost 1.536.000 rupiah, while EOQ Method have total cost 2.730.118 rupiah. It means EOQ method have total cost more expensive than using LFL method. However, because of the perishable component should use LFL method, then further analysis to determine more efficient results among them are using LFL (nonperishable components) -LFL (perishable component) and EOQ method (non-perishable components) -LFL (perishable component).
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If using the LFL -LFL, the costs to be incurred by the company amounted Rp1.536.000 + Rp288.000 = 1.824.000 rupiah. Meanwhile, if using EOQ -LFL, the costs to be incurred by the company amounted to Rp2.730.118 + Rp288.000 = 3.018.118 rupiah. Thus, we chose LFL method (nonperishable components) -LFL (perishable component) as lot sizing because it has a more efficient cost.
Material Requirement Planning
Material requirement planning is a method that used to control inventory and production planning especially to schedule and decide how much raw material is needed in producing goods. In MRP calculations, there are two parts, namely gross requirements planning and net requirements planning.
Gross Requirement Planning Gross requirements planning is a calculation of the required date and the order release date of each component. After the existence of the above, it is time to make gross material requirements plan to know when the process is done and when to do order release. The gross material plan for the month 1 is as follows. Net Requirement Planning Net requirements planning is the overall calculation, ranging from gross requirement, scheduled receipts, on hand inventory, planned receipts, and the planned release. For inventory on hand, the company does not have inventory on hand at the beginning. This is because in a previous production activities, the company is only buying component for one production time. Then, for the planned receipts and planned releases, it is assumed that after the order for each component, the next morning the component is ready for use. This is because the purchases are made directly by the company, not to wait delivery by the supplier. After going through the gross requirement plan and determine the lot sizing method is most suitable. The next one is net requirement calculations concerning the plan. The result of net requirement plan are as follows. Based on data analysis above, it can be seen that the material requirement planning method has solved the problem in terms of inventory and production scheduling system for KISSE (Cookies Sehat) company. From the analysis' result, we have created a product structure along with the time phase product, so the company can manage with more accurate information on the production schedule. In addition, to streamline the time, then the production activity can be divided to the pre-production and production.
KISSE (Cookies Sehat) company can use lot sizing methods that is LFL method (non-perishable components) -LFL (perishable component) to obtain a lower total cost of 165% compared with EOQ (non-perishable components) -LFL (perishable component), so the company does not only minimize inventory but also save the costs. It is because, if using the LFL -LFL, the costs to be incurred by the company is Rp 1.536.000 + Rp 288.000 = Rp 1.824.000. Meanwhile, if using EOQ -LFL, the costs to be incurred by the company amounted to Rp 2.730.118 + Rp 288.000 = Rp 3.018.118.
Material requirements planning (MRP) makes the inventory system of raw materials more structured. Since the inventory had been scheduled properly, then the companies will be able to meet the market demand on time. With inventory system and production scheduling, companies are able to estimate the amount of raw materials needed, avoiding the scarcity of raw materials because they can be booked in advance, which can be set when the raw materials must be available, and able to determine the number and variants are produced each day in meeting overall demand.
